Therapeutic efficacy of experimental rheumatoid arthritis with low-dose methotrexate by increasing partially CD4+CD25+ Treg cells and inducing Th1 to Th2 shift in both cells and cytokines.
Low-dose methotrexate (MTX), a traditional folate antagonist and disease-modifying antirheumatic drug administered weekly either alone or as combination therapy, is widely accepted as the gold standard in rheumatoid arthritis (RA) treatment. Although its mechanism of action in RA is still poorly understood, MTX potentially acts via antiproliferative, anti-inflammatory, and/or immunosuppressive means. The therapeutic mechanisms and efficacy of low-dose MTX and the oral tolerance protein natural chicken type II collagen (nCCII) were compared in vitro and in vivo using an established collagen-induced arthritis (CIA) rat model. We used clinical visual scoring, radiographic X-ray analysis, histopathological examination, and sera anti-CII IgG measurements to determine the severity of disease with and without treatment. Low-dose MTX had significant clinical therapeutic efficacy against established CIA. Similar to nCCII, MTX mediated CIA by specific immunotolerant effects and not by nonspecific immunosuppression. The mechanism underlying the therapeutic efficacy could be at least partially attributed to the increased production of CD4+CD25+ Treg cells. These cells specifically downmodulated the T lymphocyte proliferative response to CCII but not PHA, induced a Th1-to-Th2 shift, downregulated Th1 cytokines, and upregulated both Th2 and Th3 cytokines. To the best of our knowledge, this is the first demonstration that low-dose MTX probably serves as a potent inducer of specific immunotolerance but not of nonspecific immunosuppression in the treatment of RA.